Investigating the Success Rate of Sex Selection in Cycles of Intrauterine Insemination of Sperm Using an Albumin Gradient Method in Infertile Couples Referring to the Omid Persian Gulf Infertility Center of Bushehr, Iran
Introduction Throughout the history of the world, the ones who had confronted the bitterest face of poverty and war had always been the women. As known poverty and war affects human health either directly or indirectly, the effects of this condition on health and status of women in the society should not be ignored. This study intends to cast light on the effects of war and poverty on the reproductive health of women. For this purpose, the face of war affecting the women, the problem of immigration, inequalities in distribution of income based on gender and the effects of all these on the reproductive health of women will be addressed.
War and Women's Health
Famine, synonymous with war and poverty, is clearer for women; war means deep disadvantages such as full destruction, loss of future and uncertainty for women. Wars are conflicts that destroy families, societies and cultures that negatively affect the health of community and cause violation of human rights. According to the data of World Health Organization (WHO) and World Bank, in 2002 wars had been among the first ten reasons which killed the most and caused disabilities. Civil losses are at the rate of 90% within all losses (1) . War has many negative effects on human health. One of these is its effect of shortening the average human life. According to the data of WHO, the average human life is 68.1 years for males and 72.7 years for females. It is being thought that severe military conflicts in Africa shorten the expected lifetime for more than 2 years. In general, WHO had calculated that 269 thousand people had died in 1999 due to the effect of wars and that loss of 8.44 million healthy years of life had occurred (2, 3) . Wars negatively affect the provision of health services. Health institutions such as hospitals, laboratories and health centers are direct targets of war. Moreover, the wars cause the migration of qualified health employees, and thus the health services hitches. Assessments made indicate that the effect of destruction in the infrastructure of health continues for 5-10 years even after the finalization of conflicts (3) . Due to resource requirements in the restructuring investments after war, the share allocated to health has decreased (1).
Mortalities and Morbidities
The ones who are most affected from wars are women and children. While deaths depending on direct violence affect the male population, the indirect deaths kill children, women and elders more. In Iraq between 1990-1994, infant deaths had shown this reality in its more bare form with an increase of 600% (4). The war taking five years increases the child deaths under age of 5 by 13%. Also 47% of all the refugees in the world and 50% of asylum seekers and displaced people are women and girls and 44% refugees and asylum seekers are children under the age of 18 (5) . As the result of wars and armed conflicts, women are
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Materials and Methods
This study was a semi-experimental clinical trial, which was conducted on infertile couples who wanted to determine the gender of their child and who were referred to the Bushehr Omid Persian Gulf Infertility Center and Abolfazle Clinic from October 2015 to January 2016. All patients signed an informed written consent. The study was approved by the ethical committee of Bushehr University of Medical Science. The inclusion criteria included a patient being aged between 20 and 40 years, the opening of the fallopian tubes on the HSG or laparoscopy, normal semen analysis test, a request to determine the gender and the desire to enter the study. The exclusion criteria included medical illnesses such as thyroid disorders, increased prolactin and other endocrine diseases and uterine problems, such as myoma and polyps. Primary or secondary infertility and years of infertility were not considered effective in this study; although those patients who were eligible for in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI) were not included in this study.
After the initial sonography and from the third to the seventh day of menstruation, the patient was instructed to take 2 tablets of letrozole (Femara, Novartis, Canada) orally, every day. On the eighth and ninth days, 75-150 units of Gonal F (Gonal f, Serono, Aubnne, Switzerland) were subcutaneously injected. On the tenth day, a vaginal ultrasonography was done and then ultrasonographies were repeated every other day, depending on the growth of the follicles. When 1-3 follicles of 19-24 mm in size were seen during the transvaginal sonography, 10 000 units of HCG (Pregnyl, Organon, Oss, Netherlands) were administered through an intramuscular injection (IM). Semen samples were taken 36 hours after this and the following additional steps were carried out on the samples. Semen samples were collected by using the self-excited method in disposable sterile containers and then kept at a temperature of 37°C.The status of the seminal fluid macroscopic parameters, including volume, agglutination and consistency became clear by accessing the World Health Organization (WHO). Afterwards, concentration, type and percentage of motility of sperms were determined using a Makler Chamber. Giemsa staining was used to investigate the sperm morphology and concentration of round cells and 100 sperms, along with non-sperm cells that were fragmented among them. Two to three milliliters of seminal fluid was poured into a Fanconi tube and albumin-free (pre-heated) Hams F10 medium was added in the same value. The mixture was later centrifuged at 2000 rpm for 10 minutes. The supernatant was discarded and 2 mL of Hams was added into it. Sperms containing X and Y chromosomes were separated using albumin gradient in the following manner: 1. Four milliliters of heated human albumin 10% (at the laboratory temperature) was equally added into four small Falcon tubes, into each of which 0.5 mL sperm solution prepared beforehand was added and placed for 30 minutes at 37°C.
2. 0.5 ml of sediment was gently removed from each tube. Due to the presence of albumin 10% and 37°C for 30 minutes, motile sperms were deposited and a sample was taken from the deposited part. 3. Four small Falcon tubes were used and 0.5 mL 20% albumin and then 1 m of 12.5 albumin was added to each tube. Finally, 0.5 of sperm solution from the previous step was added and maintained for 45 minutes at 37°C. Thirty-six hours after the HCG injection and preparation of seminal fluid on the day of intrauterine insemination (IUI), the child's sex was selected for each of the couples. Finally, the success rate of the sex selection by using the albumin gradient technique for sperm separation in IUI cycles was studied. All the information, including the couples' ages, sperm motility, sperm morphology, number of sperm, the expected and actual gender of the fetus and the number of cycles, was collected in the data form and the analysis was carried out.
Results
Eighteen couples were included in the study. The minimum and maximum age for the women ranged between 20 and 40 years and their average age was 30.95 ± 5.02. There was at least one previous pregnancy in 63.3% of cases and a primary pregnancy only accounted for 36.7% of cases (Table 1) . A total of 85% (68 couples) desired to have a son, while 15% (12 couples) desired to have a daughter, respectively. Among the 80 couples, 58 cases (72.5%) experienced an unsuccessful IUI and 22 cases (27.5%) had a successful IUI, among which 3 cases (8.3%) suffered abortion and 19 cases (23.7%) experienced successful pregnancy (Table 2) .
Considering the 22 successful IUI cases (including 3 cases of abortion), the success rate of sex selection was 59.1%. Among the 19 cases of successful pregnancy, sex selection was successful in 13 cases (68.4%, 95% CI: 43.44-87.42) and was unsuccessful in 6 cases (31.6%). In all 80 cases, the success rate was higher for the male gender. As such, in 68 requests for a male gender and 12 requests for a female gender, 12 cases (17.6 %) and 1 case (3.8%) were successfully determined. Also, among 19 successful pregnancies, out of the 15 male-requested cases, 12 (80%) were successful, whereas out of the 4 female-requested cases, 1 (25%) was successful. There was no significant difference between the two successful and unsuccessful IUI groups in terms of the mean number of previous pregnancies (P = 0.68), the percentage of sperm with normal morphology (P = 0.50) and the number of cycles of IUI (P = 0.98; Table 3 ). However, the sperm count in successful IUI group was significantly higher than the unsuccessful group (P = 0.035).
Considering the level of normal sperm by as much as 40 million, the percentage of sperms counted over 40 million was not significantly different between the two groups (P = 1). Also, the two groups in terms of sperm motility (P = 0.34) and the number sperms, which moved forward (P = 1), was not significantly different (Table 4) .
Discussion
In the present study, which was conducted to investigate the success rate of the albumin gradient method in selecting the sex of the fetus, 80 infertile couples who wanted to determine the sex of their unborn child were entered into the study. Finally, 58 failed cases and 3 cases of abortion from the remaining 22 cases occurred. The sample size in this study was higher than that of other studies, which, in turn, creates a broader and more accurate scope of information. Also, the possibility of errors in this sample size is lower, as it is easier to achieve the desired results. However, in the study conducted by the Center of Hong Kong (17) using the Ericsson method, 18 patients were studied, regardless of the 4 cases that resulted in an abortion; the sample size has been decreased and, in turn, this affects the results obtained. In another study, Nasresfahani et al (18) studied 45 couples and, in another study by Khalili et al (19) , the sample size was equal to 32 subjects. Thus, according to the results of various studies, a smaller sample size is effective in achieving the desired results.
In the present study, the letrozole tablet, which is effective in sex determination, has been used for patients on days 3 to 7 of their menstruation period. In his study, Silverman et al (20) used clomiphene citrate during ovulation, which increases the chance of delivering female infants. Lighter sperms (Y sperm) in the albumin gradient technique produces much faster cross-human albumin layers than X sperms (HAS) and are deposited in test tubes (21) . Researchers believe that the albumin gradient technique is a good method because it does not use chemicals to separate sperms and the fetus is not manipulated. On the other hand, many researchers including (17, 21, 22) confirmed the effectiveness of this method, especially in determining the male gender. Meanwhile, other researchers believed that this method was ineffective (17, 23) . However, Fugger's study suggests that the health of the baby after delivery has been confirmed by this method (24) . In subjects aged between 20 to 40 years, the results showed that there was no significant difference between successful and unsuccessful groups, which was not referred to in other studies. Other findings that showed no significant differences between the successful and unsuccessful groups included the percentage of sperm with normal morphology. The number of cycles and sperm count was the only factor that was different in the two groups in this study and was not mentioned in other studies.
The above-mentioned factors suggest the accuracy and extent of our study, which are indicative of the superiority of our study compared with other studies. Another factor, which was investigated in the present study, was the history and number of pregnancies, which was not referred to in other studies, except in the study of Khalili et al (19) , and this factor is also important in achieving the desired result. The reproductive ability was another factor that was referred to only in the study by Nasresfahani et al (18) , who showed that 80% and 54.4% of infertile and fertile women could achieve their desired results. Among the factors that were studied include the rate of successful pregnancy, which was reported to be 21.8% and 16% in the studies of Khalili et al (19) and Al-Dujaily and Al-Dahan (25), respectively. However, the same rate was 23.7% in our study, which is higher than the amount in the abovementioned researches. The last factor that was analyzed here was the success rate of sex determination, regardless of IUI failure and abortion cases. In the study of Silverman et al, the female birth rate was 74% (20) , which is very similar to that of Kalfoglou et al (26) . In a study by Nasresfahani, male birth rates in infertile and fertile couples were 54.4% and 80%, respectively (18) ; in the study of Khalili et al, however, the success rate of achieving male deliveries was recorded at 71.4% (19) . In a study by a Hong Kong study center, the success rate of achieving a male sex was 80%, which is equal to the rate reported by fertile couples in Nasresfahani et al (18) and the Hong Kong study (17) . In Kalfoglou et al reported that the male and female birth rate was 78% and 55%, respectively (26) . However, Al-Dujaily and Al-Dahan reported 76.64% and 23.36% as birth rates for male and female genders, respectively (25) . The results of the present study showed that the achievement to male and female genders was 80% and 25%, respectively, which was similar to the results obtained by Al-Dujaily and AlDahan (25) .
Conclusion
The albumin gradient is an appropriate, affordable sex determination method with few side effects in IUI cycles. This is due to a 23.7% chance of pregnancy in infertile women and the probability of success of 59.1% in sex determination.
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